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REMARKS 

Claims 1-22 are pending in the subject application. The Examiner has withdrawn claims 8- 
22 from consideration as being drawn to a non-elected species. Claims 1-7 have been examined on 
the merits. Claims 1, 6 and 7 have been amended to more particularly point out and clearly claim 
the subject matter the Applicants consider their invention. 

Support for the amendments may be found throughout the application but particularly on p. 
9, lines 17-25, p. 10, lines 1-9, p. 12, lines 1 1-24, p. 24, lines 12-22, p. 26, lines 13-16, p. 41, lines 4- 
17, and p. 43, line 20 to p. 44, line 19. 

The Examiner has objected to various informalities in the claims and specification. 
Appropriate correction is made herewith. 

1. Rejections under 35 U.S.C. § 112 

1.1. Rejection of claims 1-7 under 35 U.S.C. § 112, Second Paragraph 
Indefinitness 

The Examiner rejects claim 1 as vague and indefinite because it is allegedly unclear as to 
the use of the terms MAD2 and TUB1 as a sole means of identifying the genes recited in the 
claims. 

Applicants respectfully disagree and assert that the claim recitations "MAD2" and 
"TUB1" are clear on their face and assert that the Examiner has provided no evidence or basis 
for the statement that different labs refer to these genes by different designations. 

The recitation "TUB1", refers to a gene that encodes the ubiquitous protein alpha-tubulin. 
See p. 40, lines 35-26. A simple search of the iHOP (Information Hyperlinked Over Proteins; 
http://www.pdg.cnb.uam.es/UniPub/iHOP/; see Hoffmann, R., Valencia, A. A Gene Network for 
Navigating the Literature. Nature Genetics 36, 664 (2004)) database with the term "TUB1" 
yields a range of accession numbers for the TUB1 gene and protein sequences: UniProt P09733, 
NCBIGene 854889, NCBI RefSeq NP_01 3625.1, NCBI Accession AAA35180and 
CAA86653, see Exhibit A. Moreover, the search yields a long list of scientific publications 
describing the structural and functional attributes of TUB 1. Finally, the search identifies and 
hyperlinks to similar information on TUB1 homologs in humans, mouse, Drosophila, C.elegans 
and Arabidopsis. 
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Additionally, one of skill in the art would recognize that "MAD2" refers to a yeast 
mitotic spindle checkpoint component gene. A simple search of the iHOP database with the term 
"MAD2" yields a range of accession numbers for the MAD2 gene and protein sequences: 
UniProt P40958; NCBI Gene 853422; NCBI RefSeq NPO 1 2504. 1 ; NCBI Accession 
AAA21385, CAA89321 see Exhibit B. Moreover, the search yields a long list of scientific 
publications describing the structural and functional attributes of MAD2. Finally, the search 
identifies and hyperlinks to similar information on MAD2 homologs in humans (Exhibit B, 
Paper No. 1) , mouse (Exhibit B, Paper No. 2), Drosophila (Exhibit B, Paper No. 3), C.elegans 
(Exhibit B, Paper No. 4) and Arabidopsis (Exhibit B, Paper No. 5). 

In view of this evidence documenting that one of skill in the art would readily understand 
what the terms "TUB1" and MAD2" refer to Applicants respectfully request withdrawal of this 
rejection. 

The Examiner rejects claims 1-2, and 7 as being indefinite for allegedly failing to recite a 
control step. Applicants respectfully assert that the amendments to claim 1 fully addresses this 
ground for rejection. 

1.2. Rejection of claims 1-7 under 35 U.S.C. § 112, First Paragraph, 
Written Description 

The Examiner rejects claims 1-7 under 35 U.S.C. § 1 12, first paragraph, for allegedly 
encompassing subject matter which was not adequately described in the application. The 
Examiner asserts that the claim recitation "mutated MAD2" including analogs and homologs 
thereof, generically covers a large number of species. However, the Examiner alleges that the 
disclosure only exemplifies one yeast MAD2 mutant and that no structural information is 
provided to define the genus of molecules. Applicants respectfully disagree. 

With regard to "homologs," the Examiner has pointed out that the term has been defined 
in the specification (Office Action of 10/21/04, p. 5, lines 6-9). Furthermore, one of skill in the 
art would recognize homologs to be structurally similar genes and/or proteins that are part of a 
family whose members a conserved across a range of species. For example, the MAD family 
contains, but is not limited to, Yeast MAD2, Xenopus XMAD, Human hsMAD, and Drosophila 
MAD. Moreover, a standard definition of "homology" in the context of molecular biology refers 
to "[similarity in structure of... a molecule, reflecting a common evolutionary origin. 
Specifically, such similarity in protein or nucleic acid sequence." Molecular Biology of the Cell , 
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3rd Edition, 1994, p. G-12 (attached as Exhibit C). Additionally, the iHOP search referred to in 
1.1. supra, readily identifies MAD2 homologs (see link "Homologues of MAD2"; Ex. B) in 
humans (Exhibit B, Paper No. 1) , mouse (Exhibit B, Paper No. 2), Drosophila (Exhibit B, Paper 
No. 3), C.elegans (Exhibit B, Paper No. 4) and Arabidopsis (Exhibit B, Paper No. 5). 

Moreover, Figure 1 A of Li et al, Science 1996, 274, 5285; 246-248 (of record) shows an 
amino acid sequence alignment of human, Xenopus and yeast MAD2 proteins. The alignment is 
further solid evidence that a person of ordinary skill in the art would readily understand the 
structural features of the MAD family of genes and know what constitutes a MAD2 homolog and 
what does not. 

Additionally, "mutated MAD2 gene" refers to a variety of known and unknown mutant 
MAD2 alleles as well as mutants of MAD2 homologs in other species. The skilled artisan would 
have known that a mutated MAD2 gene could be the result of nucleic acid deletions, insertions 
or substitutions upstream, downstream, within or in between the MAD2 genomic coding regions. 
As such, it would not only be highly impractical to describe MAD2 mutants by way of a specific 
sequence as suggested by the Examiner; it would also be unnecessary because one of skill in the 
art would know to identify mutated MAD2 homologs because of the well described nature of the 
gene itself across a range of species. 

Applicants have amended the claims to remove the term "analogs" of MAD2. Applicants 
respectfully assert that the amendments to claim 1 and the remarks above fully addresses this 
ground for rejection and withdrawal thereof is respectfully requested. 

2. Rejection under 35 U.S.C. § 102 

The Examiner rejects claims 1, 3-4 and 6-7 under 35 U.S.C. § 102(e) as allegedly being 
anticipated by U.S. Patent No. 5,972,640 to Drubin et al (hereinafter 'Drubin') The Examiner 
argues that Drubin teaches a method for identifying an anti-mitotic compound comprising the 
steps of contacting a cell with an agent, wherein the cell has a functionally disrupted mitotic 
check point, e.g., having at least one mutation in a MAD2 or TUB1 gene; and detecting the 
sensitivity or the response of the cells to the agent. 

Furthermore, the Examiner states that the anti-mitotic activity of any identified 
compound is then confirmed using anti-tubulin immunofluoresence to identify spindle defects. 
Applicants respectfully disagree. 
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However, in order to expedite prosecution, Applicants have amended claim 1 to recite a 
method of identifying a drug that inhibits growth or replication of a cell having a mutated MAD2 
gene or homolog thereof, the method comprising the steps of identifying a secondary gene 
comprising providing a plurality of cells having a genome, which includes at least one mutated 
MAD2 gene or homolog thereof; effecting one or more mutations in the genome of the cells, at 
one or more secondary genes; selecting those cells having at least one additional mutation that 
proves lethal to the cells only when the mutated MAD2 gene is present; determining a site in the 
genome of the cells in which the at least one lethal mutation is located, to provide a secondary 
gene; contacting a cell having a mutated MAD2 gene or homolog thereof with a drug; and 
identifying the drug by determining whether the drug modulates the activity of the wildtype 
secondary gene such that the drug is lethal to the cell having a mutated MAD2 gene but not to a 
wild type cell. 

As such, claim 1 has now been amended to include a step for first identifying a secondary 
gene which is synthetically lethal when mutated and present in combination with a mutated 
MAD2 gene before the steps of screening candidate drug compounds. Drubin merely teaches a 
screen for antimitotic compounds that will selectively inhibit the growth of cells that are mutant 
in either a mad or bub gene. Applicants respectfully assert that Drubin does not teach identifying 
the claimed secondary genes. Additionally, Drubin does not teach identifying specific drugs by 
determining whether the drug modulates the activity of wildtype secondary genes such that the 
drugs are lethal to cells having a mutated MAD2 gene but not to a wild type cell. 

Applicants respectfully submit that the foregoing amendments have fully addressed the 
Examiner's rejection and, therefore, request its removal. 

3. Rejection under 35 U.S.C. § 103 

The Examiner also rejects claims 1-7 under 35 U.S.C. § 103(a) as allegedly being 
unpatentably obvious over Drubin in view of Li et aL, Science 1996, 274, 5285; 246-248 
(hereinafter 'Li'). The Examiner concedes that Drubin does not teach that the cells upon which 
the claimed methods may be performed can be tumor cells. However, Li allegedly teaches this 
connection. 

Applicants respectfully submit that Drubin does not anticipate claims 1-7 for the reasons 
above because it does not teach the step of identifying secondary genes that are synthetically lethal 
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to MAD2 and selecting compounds by their ability to modulate wild type secondary genes. For the 
same reasons, Drubin does not render the claimed invention unpatentably obvious. For example, 
nothing Drubin teaches or suggests the identification of wild type genes which in mutant form are 
synthetically lethal in combination with mutant MAD2, let alone screening compounds that 
modulate such genes' wild type products. Moreover, Li contains no disclosure that overcomes the 
deficiencies of Drubin. 

Applicants respectfully submit that the foregoing amendments and remarks have fully 
addressed the Examiner's rejections under 35 U.S.C. § 103 and, therefore, request their removal. 



To the extent necessary, a petition for an extension of time under 37 C.F.R. § 1.136 is 
hereby made. Please charge any shortage in fees due in connection with the filing of this paper, 
including extension of time fees, to Deposit Account 500417 and please credit any excess fees to 
such deposit account. 



CONCLUSION 



Respectfully submitted, 



McDERMOTT WILL & EMERY LLP 




Thomas A. Haag, Ph.D., Esq. 
Registration No. 47,621 



600 13 in Street, N.W. 
Washington, DC 20005-3096 
Phone: 202.756.8000 
Facsimile: 202.756.8087 
Date: February 22, 2005 
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homologous chromosome (homologue) 

One of two copies of a particular chromosome in a dip- 
loid cell, each copy being derived from a different parent. 

h ° m ^mikrity in structure of an organ or a molecule, reflect- 
ing a common evolutionary origin. Specifically, such a 
similarity in protein or nucleic acid sequence. Contrasted 
with analogy— a similarity that does not reflect a com- 
mon evolutionary origin. 

homozygote ^. ,1,1 e 

Diploid cell or organism having two identical alleles ot a 

specified gene. 

housekeeping gene 

Gene serving a function required in all the cell types ot 
an organism, regardless of their specialized role. 

hybridization 

Process whereby two complementary nucleic acid 
strands form a double helix during an annealing period; 
a powerful technique for detecting specific nucleotide 
sequences. 

hybridoma 

Cell line used in the production of monoclonal antibod- 
ies; obtained by fusing antibody-secreting B lymphocytes 
with cells of a lymphocyte tumor. 

hydrocarbon 

Compound that has only carbon and hydrogen atoms. 

hydrolysis (adjective hydrolytic) 

Cleavage of a covalent bond with accompanying addition 
of water, — H being added to one product of the cleavage 
and —OH to the other. 

hydrophilic 

Polar molecule or part of a molecule that forms enough 
hydrogen bonds to water to dissolve readily in water. 
(Literally, "water loving.") 

hydrophobic (Upophilic) 

Nonpolar molecule or part of a molecule that cannot 
form favorable bonding interactions with water mol- 
ecules and therefore does not dissolve in water. (Literally, 
"water hating.") 

hydroxyl(-OH) 

Chemical group consisting of a hydrogen atom linked to 
an oxygen, as in an alcohol. 

hypertonic 

Describes any medium with a sufficiently high concen- 
tration of solutes to cause water to move out of a cell due 
to osmosis. (From Greek huper, over.) 

hypotonic 

Describes any medium with a sufficiendy low concentra- 
tion of solutes to cause water to move into a cell due to 
osmosis. (From Greek hupo, under.) 



immortalization J u 

Production of a cell line capable of an unlimited number 
of cell divisions. Can be the result of a chemical or viral 
transformation or of fusion with cells of a tumor line. 

immune response 

Response made by the immune system of a vertebrate 
when a foreign substance or microorganism enters its 
body. 



immune system m 

Population of lymphocytes and other white blood cells in 
the vertebrate body that defends it against infection. 

immunoglobulin (Ig) 

An antibody molecule. Higher vertebrates have five 
classes of immunoglobulin— IgA, IgD, IgE, IgG, and 
IgM— each with a different role in the immune response. 

immunoglobulin like (Ig-like) domain 

Characteristic protein domain of about 100 amino acids 
that is found in antibody molecules and in many other 
proteins that form the Ig superfamily. 

in situ hybridization 

Technique in which a single-stranded RNA or DNA probe 
is used to locate a gene or an mRNA molecule in a cell or 
tissue. (See also hybridization.) 

in vitro 

Term used by biochemists to describe a process taking 
place in an isolated cell-free extract. Also used by cell 
biologists to refer to cells growing in culture [in vitro), as 
opposed to in an organism (in vivo). (Latin for "in glass.") 

in vivo 

In an intact cell or organism. (Latin for "in life.") 

induction (embryonic) 

Change in the developmental fate of one tissue caused by 
an interaction with another tissue. 

inflammatory response . 0 , 

Local response of a tissue to injury or infection. Caused 
by invasion of white blood cells, which release various 
local mediators such as histamine. 

initiation factor 

Protein that promotes the proper association of nbo- 
somes with mRNA and is required for the initiation of 
protein synthesis. 

inositol 

Cyclic molecule with six hydroxyl groups that forms the 
hydrophilic head group of inositol phospholipids. 

inositol phospholipids (phosphoinositides) 

One of a family of lipids containing phosphorylated 
inositol derivatives. Although minor components of the 
plasma membrane, they are important in signal trans- 
duction in eucaryotic cells. (See Figure 15-29.) 

insulin „ n . 

Polypeptide hormone that is secreted by p cells m 
the pancreas and helps regulate glucose metabolism in 
animals, 
integrin 

Member of the large family of transmembrane proteins 
involved in the adhesion of cells to the extracellular ma- 
trix. 

interleukin , 

Secreted peptide or protein that mainly mediates local 
interactions between white blood cells (leucocytes). 

intermediate filament 

Fibrous protein filament (about 10 nm in diameter) tnai 
forms ropelike networks in animal cells. One of the three 
most prominent types of cytoskeletal filaments. 

internal membrane 

Eucaryotic cell membrane other than the plasma mem- 
brane. The membranes of the endoplasmic reticulum 
and the Golgi apparatus are examples. 



G-12 Glossary 



BEST AVAILABLE COPY 



